Leptin-deficient mice commence hypersecreting insulin in response to acetylcholine between 1 and 2 weeks of age.
Leptin-deficient Lep(ob)/Lep(ob)mice develop hyperinsulinemia early in life, before they begin to overeat or develop insulin resistance. Pancreatic islets from these young mice do not yet hypersecrete insulin in response to glucose, but they hyperrespond to acetylcholine. Islets from 4-day, and 1-, 2-, and 4-week-old mice were used in the present study to determine when leptin-deficient mice first hypersecrete insulin in response to acetylcholine. This relative hypersecretion of insulin from islets of leptin-deficient mice occurred between 1 and 2 weeks of age. The divergence in insulin secretion occurred at this time because islets from lean, leptin-sufficient mice became relatively less responsive to acetylcholine between 1 and 2 weeks of age, whereas islets from leptin-deficient mice maintained a high responsiveness to acetylcholine during development. Leptin addition to islets isolated from 4-day, and 2-, and 4-week-old leptin-deficient mice rapidly (i.e., within 30 min) suppressed acetylcholine-induced insulin secretion at each stage of development. In contrast, islets from 4-day, and 2- and 4-week-old leptin-sufficient mice became progressively less responsive to leptin with development. Leptin targets pancreatic islets early in development to specifically constrain the overall capacity for acetylcholine-induced insulin secretion, and to acutely modulate this secretion.